IN a previous communication, Metcalf (1956) reported the presence of a lymphocytosis stimulating factor in the plasma of patients suffering from chronic lymphatic leukaemia. It was found that if such plasma was inoculated intracerebrally into baby mice, a rise in the number of circulating lymphocytes was produced in the peripheral blood. This effect reached its maximum intensity after six days and passed off after fourteen days.
The mice were inoculated when between 24 and 36 hours old. Care needs to be taken in determining the age of the mice as the blood picture of baby mice alters rapidly in the first week of life (Metcalf, 1956) .
Following inoculation, the mice were returned to their mothers and left untouched until blood counts were performed on them.
The number of mice in each litter was limited to a standard size of six per nursing mouse. Provision of cotton wool nests for the mice was found useful in minimising deaths from neglect immediately following inoculation.
Inoculation
The mice were inoculated intracerebrally with 0.01-0.02 ml. of plasma using gauge 26 needles and graduated 0.25 ml. syringes.
Inoculations were made in a parasaggital plane midway between the ear and the eye.
The mortality from inoculation was low. Excessive amounts of heparin in the plasma were found to be rapidly lethal to mice of this age and an upper limit of 100 units per 10 ml. of blood was found to be suitable.
Blood counts
Blood counts were performed at a fixed time in the day in all cases. Blood was obtained from the mice on the sixth post-inoculation day by cutting off the distal centimetre of the tail with a pair of sharp scissors. A free flow of blood resulted from which blood films were made. These films were coded and stained with Leishmann's stain.
Differential white cell counts were performed in the standard fashion and the lymphocyte: polymorph ratio calculated.
In general twelve to eighteen mice were used for the estimation of L.S.A. in each plasma sample. The mean of these estimations was taken as the L.S.A. for that plasma sample.
Where absolute white cell counts were performed, tail blood was again used as above, and counts were made in the standard manner using a modified Levy haemocytometer.
Statistical Analysis
Analysis for statistically significant differences in the L.S.A. values of various plasma samples was performed using the Student " t " series method for small groups.
RESULTS

Preliminary considerations
It was previously noted (Metcalf, 1956 ) that the absolute lymphocyte count of inoculated mice rose progressively following the inoculation of plasma showing lymphocytosis stimulating activity (L.S.A.).
This effect was at its most constant, and reached its maximum, on the sixth post-inoculation day. Serial daily blood counts are laborious and timeconsuming and do not permit the screening of large series of plasma samples or detailed investigations on a particular plasma sample. It would seem, therefore, that the intracerebral inoculation of normal plasma has no effect on the white cell levels in the peripheral blood-on the sixth postinoculation day at least.
In Table I are presented the results obtained from the screening for L.S.A. of plasma samples from various types of leukaemia. In Table II myeloid leukaemia is well recognised. The possible relationship between this plasma lymphocytosis stimulating factor and the hypothetical stem-cell stimulating factor in myelofibrosis will be discussed later.
It was realised that the groups of disease states showing plasma L.S.A. were composed of patients who were middle aged and elderly, and as such, this age range was not covered by the normal control group and the other disease groups.
Plasma samples from patients of this age group were, therefore, tested:
Included in this group were a number of cases of carcinoma of various sites.
The results obtained are shown in Table III . It may be seen that in no instance was detectable L.S.A. found in the plasma samples.
In summary, it was found that lymphocytosis stimulating activity could be detected in the plasma of sixteen of eighteen cases of chronic lymphatic leukaemia, sixteen of sixteen cases of lymphosarcoma and five of eight cases of myelofibrosis. In no other disease state examined was there detectable lymphocytosis stimulating activity in the plasma.
Effect of Transfusion on Plasma L.S.A.
It has been estimated by Tivey (1954) that clinical remissions in acute leukaemia occur in 20 per cent of cases following large or exchange transfusions.
Patients suffering from chronic lymphatic leukaemia are also often benefited by whole blood transfusions.
Whitby (1951) has claimed that remissions may also be induced by transfusion of fresh plasma and has postulated the presence of a factor in normal plasma which, on administration, corrects a deficient or imbalanced state existing in these patients. It was of interest therefore, to determine the plasma L.S.A. of selected cases before and after transfusions of whole blood.
For this purpose only previously untreated cases or cases in which other therapeutic procedures had been suspended for some time were used in the estimations. The group examined consisted of four cases of chronic lymphatic leukaemia and two of lymphosarcoma.
The results obtained are shown in Fig. 1 . Of the six cases examined, a definite and immediate fall in plasma L.S.A. levels occurred following transfusion in four of the cases. In remaining two cases there were also slight falls which did not reach the level of significance. The volume of blood administered in each case is indicated by the figures on the graphs. With the exception of the patient who received one pint of blood by a direct transfusion, the source of blood was a standard blood bank pool.
The depression in L.S.A. levels occurled promptly following transfusion and appeared to persist for at least one to two weeks. In five of the six cases, the clinical condition of the patients showed no improvement other than that expected following the restoration of an adequate haemoglobin level. The remaining case showed a return towards normal of W.B.C. count, platelets and lymph node size. This improvement lasted for two months, thereafter the patient's clinical condition deteriorated.
In an attempt to clarify the mechanism by which this depression of L.S.A. levels was induced, the effect of in vitro addition of normal plasma to the pretransfusion active leukaemia plasma, was investigated. Equal volumes of normal and leukaemic plasma were mixed at room temperature and allowed to stand for one hour. The mixture was then inoculated into test mice. In addition, serial dilutions in saline of the same active leukaemic plasma were made and tested for detectable L.S.A.
The results are shown in (Michael, 1949; White, Ling and Klein, 1950; Samuels, 1951) .
In the hope of demonstrating a similar effect on plasma L.S.A., selected patients suffering from chronic lymphatic leukaemia were given intramuscular injections of adrenalin and the plasma L.S.A. levels estimated.
Four patients were selected with moderately low plasma L.S.A. levels. They were given intramuscular injection of 12 m. of 1/1000 adrenalin. Sterile heparinised blood was collected at 5-minute intervals following the injection.
These samples were then tested for plasma L.S.A. in the usual manner.
Two of the patients developed haemolytic anaemia as a complication of their leukaemic state These patients were subjected to splenectomy. The adrenalin tests were repeated following splenectomy and again after the patients had been placed on routine doses of cortisone (maintenance dose 75 mg. per day).
The results obtained are presented in Fig. 2 . It was found that a definite rise in plasma L S.A. followed the intramuscular injection of adrenalin. This rise did not run parallel with the transitory lymphocytosis exhibited by these patients. The lymphocytosis reached its maximum and returned to normal levels within the first ten minutes. On the other hand, as may be seen in Fig. 2 (Dougherty and White, 1947) , the effect of the simultaneous administration of active plasma and cortisone on the test mice, was investigated.
To check the effect of cortisone alone, day-old mice were injected subcutaneously with 0-1 mg. of cortisone acetate daily for three days. When examined at seven days of age, a significant fall in the blood lymphocytes was found to have occurred.
Plasma of known activity was inoculated intracerebrally, simultaneously with the first cortisone injections, and lymphocyte counts performed on the mice six days later.
The mice did not show the customary lymphocytosis, the lymphocyte counts were within normal limits, but were slightly higher than the counts on mice treated with cortisone alone. Table V shows the details of one such experiment. 
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The significance of these results is not clear. They may represent the result of a mutual antagonism between cortisone and the lymphocytosis stimulating factor. A more likely interpretation is that the cortisone has, by a direct destructive effect, depressed the level of circulating lymphocytes in both the untreated mice and the mice showing a plasma-induced lymphocytosis. The effect of oestrogen on the lymphocyte levels of normal and plasma-treated mice was next investigated. Day-old mice were inoculated subcutaneously with 50 i.u. of oestroform (oestradiol benzoate). No detectable effect on lymphocyte levels was observed on the sixth post-injection day When active plasma was inoculated simultaneously with the subcutaneous oestroform, the expected lymphocytosis did not develop. The present work has confirmed the original finding that a high percentage of patients, suffering from uncomplicated chronic lymphatic leukaemia, has present in their plasma a factor capable of stimulating a lymphocytosis in young mice.
In addition, two other disease states, lymphosarcoma and myelofibrosis, appear to show similar plasma activity. The finding of plasma L.S.A. in lymphosarcoma patients is in accord with clinical and experimental experience that the disease is closely allied to, if not identical with chronic lymphatic leukaemia.
There is no such obvious relationship between the two foregoing diseases and myelofibrosis. It has been postulated by Dameshek (1951) It seems reasonable to assume, therefore, that the lymphocytosis stimulating factor in the plasma of these patients may be involved either in the stimulation of lymphocyte production or in the maintenance of elevated lymphocyte levels.
It was of interest that the plasma of patients with glandular fever and whooping cough, who were exhibiting a lymphocytosis, showed no detectable L.S.A. This was also found to be the case with plasma from cases of acute lymphatic leukaemia. These patients fall into a young age group and it is possible that the lymphocytosis stimulating factor may not appear in detectable amounts in the plasma at this age.
Alternatively, the amount of circulating factor required to produce a given level of lymphocytosis may be smaller in younger patients, and not detectable by the present technique.
The possibility remains that the factor is a specific one and only produced in certain disease states.
The effect of transfusions in lowering plasma L.S.A. is of interest. It may represent a specific in vivo neutralisation of the lymphocytosis stimulating factor by factors present in normal blood, but it is perhaps more likely to result from a secondary in vivo reaction produced by the transfusion. Such a reaction may be the release of excessive amounts of cortisone. In accord with this hypothesis is the apparent antagonism by cortisone of the elevation of plasma L.S.A. following the intramuscular injection of adrenalin. At this stage, neither the antagonistic effect of cortisone nor the stimulating effect of adrenalin, on plasma L.S.A. levels, can be more than noted. Whether the responses to these artificial stimuli represent normally occurring control mechanisms of plasma L.S.A. levels in the body, is purely speculative.
Of similar significance is the finding of an apparent antagonism by oestrogens of the L.S.A. effect. It is known that there is a sharp sex difference in the incidence of the disease, males predominating. What relation there is between these observations, can again only be speculated upon.
